Lepidopteran larval midgut during prepupal instar: digestion or self-digestion?
Programmed cell death (PCD) is crucial in body restructuring during metamorphosis of holometabolous insects (those that have a pupal stage between the final larval and adult stages). Besides apoptosis, an increasing body of evidence indicates that in several insect species programmed autophagy also plays a key role in these developmental processes. We have recently characterized the midgut replacement process in Heliothis virescens larva, during the prepupal phase, responsible for the formation of a new pupal midgut. We found that the elimination of the old larval midgut epithelium is obtained by a combination of apoptotic and autophagic events. In particular, autophagic PCD completely digests decaying tissues, and provides nutrients that are rapidly absorbed by the newly formed epithelium, which is apparently functional at this early stage. The presence of both apoptosis and autophagy in the replacement of midgut cells in Lepidoptera offers the opportunity to investigate the functional peculiarities of these PCD modalities and if they share any molecular mechanism, which may account for possible cross-talk between them.